Blunt abdominal aortic injuries are rare, accounting for only 5% of all blunt aortic injuries[@bib1] and only 0.7% to 0.17% of all blunt traumas.[@bib1], [@bib2] These patients typically present with concomitant intra-abdominal injuries, with high morbidity and mortality rates. We present a case of isolated blunt abdominal aortic trauma, without associated abdominal or spinal injuries, successfully treated with endovascular stent grafting. The patient\'s consent was obtained before publication.

Case report {#sec1}
===========

A 53-year-old male, unrestrained driver presented to the trauma bay after suffering a high-speed, head-on motor vehicle collision. On arrival, his blood pressure was 80/20 mm Hg; heart rate was 126 beats/min. Physical examination was significant for a tender, distended abdomen with no signs of seat belt markings. Computed tomography (CT) scan demonstrated active extravasation from the infrarenal aorta with surrounding retroperitoneal hematoma ([Fig 1](#fig1){ref-type="fig"}). No associated abdominal or spinal injuries were identified. Other injuries included bilateral rib fractures, pulmonary contusions, a left ulnar fracture, and a right tibia fracture. The patient was brought emergently to the operating room and treated with two proximal aortic cuffs (Zenith; Cook Inc, Bloomington, Ind) spanning the infrarenal aorta. A 24 × 58-mm cuff was placed distally, and a 24- × 39-mm cuff was placed proximally. The inferior mesenteric artery was intentionally covered. The patient tolerated the procedure well, and the extremity fractures were subsequently treated by an orthopedic surgeon. A follow-up CT scan within 24 hours demonstrated resolution of the extravasation and hematoma ([Fig 2](#fig2){ref-type="fig"}). The patient\'s surgical intensive care unit course was complicated by gram-positive sepsis, pneumonia, and respiratory failure with subsequent tracheostomy. The patient was discharged 15 days after the initial operation in ambulatory condition. One year later, the patient is without clinical sequelae, and a follow-up CT scan ([Fig 3](#fig3){ref-type="fig"}) demonstrates a normal aorta and stable graft configuration.Fig 1Computed tomography (CT) scan of infrarenal aorta with pseudoaneurysm. The *arrow* denotes pseudoaneurysm.Fig 2Postprocedure computed tomography (CT) scan with stent graft in place demonstrating resolution of extravasation.Fig 3The 3-month follow-up computed tomography (CT) scan with stable configuration of stent graft and resolution of surrounding hematoma.

Discussion {#sec2}
==========

Whereas blunt abdominal aortic injuries are rare, accounting for 0.07% to 0.17% of all blunt traumas, isolated blunt abdominal aortic injuries, without concomitant abdominal or spinal injuries, are even rarer and seen in only 0.045% of all blunt traumas.[@bib1], [@bib2] However, this injury carries high prehospital (\>75%) and in-hospital (32%) mortality rates.[@bib1], [@bib3], [@bib4] During the past 30 years, fewer than 500 cases of blunt abdominal aortic injury have been reported in the literature.[@bib2], [@bib4], [@bib5], [@bib6], [@bib7], [@bib8], [@bib9], [@bib10], [@bib11], [@bib12], [@bib13]

The mechanism of injury is due to the direct and indirect forces on the abdominal aorta. The aorta at this level is tethered by visceral and lumbar arteries as well as by other attachments to the spinal column and peritoneum. When sudden deceleration occurs, as in motor vehicle crashes, direct forces compress the aorta against the spinal column while indirect forces from deceleration act on a tethered aorta, both resulting in aortic injury. Given the severity of the forces needed to sustain blunt abdominal aortic injury, it frequently is manifested alongside other major abdominal injuries, including injuries to the spleen (22%), liver (20%), and bowel (19%). Lumbar spine fractures (26%) and pelvic fractures (25%) also represent a significant component of the associated injuries.[@bib2]

Management of blunt abdominal aortic injuries is determined by the severity and location of the injury. According to the classification system by Starnes et al,[@bib5] injuries to the aorta are classified in increasing severity: intimal tears (\<10 mm in length or width), large intimal flaps (≥10 mm without external contour abnormalities), pseudoaneurysms, and free ruptures. Intimal tears and uncomplicated large intimal flaps can be managed nonoperatively with blood pressure control and antiplatelet agents. Complicated large intimal flaps and pseudoaneurysms can be treated through open or endovascular repair, depending on location. Ruptures are commonly repaired through open techniques.

Blunt aortic injuries are additionally classified by location of injury. Zone I injuries are located between the diaphragmatic hiatus and superior mesenteric artery (SMA). Zone II injuries are between the SMA and the renal arteries. Zone III injuries are inferior to the renal arteries. Zone I and zone III injuries can be repaired with endovascular techniques, but zone II injuries typically require an open repair because of the proximity to the SMA and renal arteries.[@bib1] Zone III injuries account for the majority of blunt abdominal aortic injuries (\>70%).[@bib1], [@bib2]

Our patient presented with a pseudoaneurysm located in zone III. We chose an endovascular approach using two proximal aortic cuffs because this combination of cuffs was readily available and best spanned the infrarenal aorta. Similarly, the University of Washington group also successfully treated four of nine patients with endovascular techniques using aortic cuffs.[@bib1]

Bifurcated endografts are another option for endovascular repair. Open repairs for blunt abdominal aortic injury may include flap suture, endarterectomy, aortic interposition grafting, and open ligation with extra-anatomic bypass.[@bib2] The choice of repair takes into consideration the severity of the aortic injury, location of the injury, aortic anatomy, subsequent traumatic abdominal injuries, and time of diagnosis.

Conclusions {#sec3}
===========

An isolated blunt abdominal aortic injury without concomitant abdominal or spinal injuries, as reported here, is an extremely rare event. Furthermore, we demonstrate that repair for this type of injury with endovascular stent grafting is feasible and durable.
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